Role of seminal plasma phospholipid-binding proteins in sperm membrane lipid modification that occurs during capacitation.
Bovine seminal vesicles secrete a family of similar proteins designated BSP-A1, BSP-A2, BSP-A3 and BSP-30-kDa (collectively called bovine seminal plasma (BSP) proteins). The biochemical properties of these proteins are well documented and considerable progress has been made concerning their biological role. At ejaculation these BSP proteins bind to the sperm surface. The binding sites on the sperm surface have been identified as choline phospholipids (specifically phosphatidylcholine (PC), phophatidylcholine plasmalogen (PC plasm) and sphingomyelin (SPM)) composed of sperm plasma membrane. Our previous studies have shown that the BSP proteins interact specifically with heparin and high-density lipoproteins (HDL), the capacitation factors in bovine. In addition, we have shown that the BSP proteins potentiate epididymal sperm capacitation induced by heparin and HDL. Recently, we showed that the BSP proteins stimulated cholesterol and phospholipid efflux from the sperm membrane. Furthermore, the lipid efflux from sperm is dependent on BSP protein concentration and duration of incubation. The loss of membrane cholesterol is an important step in the capacitation process. These results together indicate that BSP proteins play an important role in sperm membrane lipid modification events that occur during sperm capacitation.